










































where 
th i • i species 

ni = number of sites at which species i 
occurred 

FTiij • FTI value of species i at site j 

Variance and standard deviation may then be computed using standard 

statistical methods. 

Example calculation 

32. After importance values have been calculated for all species at all 

sites, suppose that Carya aquatica trees occurred in 12 of 20 sites as shown 

in Table 2. 

33. The FTI number for C. aquatiaa trees in site 3 is calculated as 

follows: 

--

--

--

6 

Livij 
j=2 

(40.6 X 3) + (5.1 X 4) 
40.6 + 5.1 

121.8 + 20.4 
45.7 

142.2 
45.7 

3.11 

34. FTI numbers for C. aquatica trees in the other sites are computed in 

the same manner and are shown in the right column of Table 2. The average FTI 

number, FTI , for C. aquatica trees is calculated by summing FTI values across 

all where C. aquatica occurred and dividing by the number of sites where 

the species occurred. Using the formula: 

19 



Table 2 

Importance Values of Carya aquatica trees by Hydrologic Zone at 20 Sites 

Hydrologic Zone - Importance Values, % 

Site II III IV v VI FTI 

1 0.0 0.0 0.0 0.0 o.o --
2 0.0 o.o 0.0 0.0 0.0 --
3 o.o 40.6 5.1 o.o o.o 3.11 

4 0.0 39.0 11.1 o.o o.o 3.22 

5 o.o 26.1 0.0 o.o 0.0 3.00 

6 0.0 69.5 o.o o.o 0.0 3.00 

7 0.0 69.2 34.2 o.o 0.0 3.33 

8 0.0 5.2 0.0 0.0 o.o 3.00 

9 0.0 15.2 0.0 0.0 0.0 3.00 

10 0.0 121.9 57.8 0.0 o.o 3.32 

11 0.0 136.6 31.9 0.0 0.0 3.19 

12 o.o 74.2 0.0 o.o 0.0 3.00 

13 0.0 34.3 0.0 0.0 0.0 3.00 

14 0.0 33.8 19.5 o.o 0.0 3.37 

15 o.o 0.0 o.o 0.0 0.0 --

16 0.0 0.0 0.0 0.0 0.0 --
17 0.0 0.0 0.0 0.0 0.0 --
18 0.0 0.0 0.0 0.0 0.0 --
19 0.0 0.0 0.0 0.0 0.0 --
20 0.0 0.0 o.o 0.0 o.o --
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FTI = 
i 

ni 

L FTiij 

__ j_i __ n_. ___ = 3r2s4 = 3.13 
1 

35. Using standard analytical procedures, two standard deviations around, 

the mean equals 0.30. Thus the true FTI number for C. aquatiaa trees lies 

between 2.83 and 3.43 at the 0.05 probability level. 

36. After FTI numbers have been calculated for each species in each 

vegetation layer, a list can be produced for each vegetation layer that 

presents the FTI for each species. For practical purposes, the lists should 

be alphabetized. Such a list will be provided for species occurring in bot

tomland hardwood forests of the southeastern United States upon completion of 

the current study. 
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PART V: VERIFICATION OF ASSIGNED FTI NUMBERS 

37. After FTI numbers have been obtained for plant species occurring in 

the wetland type, resulting species FTI numbers must be subjected to field 

verification. The following procedure should be employed, essentially revers

ing the procedure used for determining species FTI numbers. 

Site Selection 

38. Several study sites should be selected in the same wetland type used 

for calculating species FTI numbers. Criteria for site selection should 

include: 

a. Some sites must be wetlands based on vegetation, soils, and 
hydrology, and at least one must be nonwetlands. 

b. Vegetation and hydrologic characteristics must be relatively 
uniform within each site. 

c. Sites must be located near stream gage stations that have been 
operational for at least the most recent 20 years. 

Plant Data Collection 

39. All plant species present on each site should be recorded, and the 

five dominant species in each vegetative stratum should be determined. In 

addition, a grid method should be used to collect quantitative data from each 

site. Each point on the grid where the lines intersect constitutes a sampling 

point. The same methods presented in paragraphs 21-24 should be used for sam

pling the various strata of vegetation, and the same quantitative values 

(importance values) presented in paragraphs 25-29 should be calculated for 

each species. 

Calculation of Site FTI Numbers 

40. Site FTI numbers must be calculated for each site. These will 

represent the hydrologic zone or zones for the site. The site FTI value can 

be calculated in two ways: 
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a • ...... 

b. ...... 

Species presence. FTI numbers for all species (regardless of 
abundance) on a site will be summed and divided by the number of 
species. Only those species for which FTI numbers are available 
can be used in this calculation. This method gives equal weight 
to each species. 

_W_e~i~g~h~t~e~d~FT~I. This method of calculating the site 
requires some measure of species prominence (e.g., 
value). The calculation will be as follows: 

where 

EFT!i • C 
Site FTI - ......_~~_......_i~,_n 

rei ,n 

FTI number 
importance 

FTI. = 
1 

flood tolerance index number for species 
i to n 

i = species 

c i,n = importance value for species i 

Hydrologic Zone Determination 

41. Using available hydrologic data, the hydrologic zone(s) for each 

site must be determined in the same manner as in the original study sites. 

Results of hydrologic zone determinations using vegetation must be compared to 

zone determinations based on hydrologic data. General agreement between the 

two systems will provide evidence that the concept of using vegetation to esti

mate hydrologic zones is valid and that FTI numbers can be used to make routine 

wetland determinations. 

23 



PART VI: APPLICATION OF FTI NUMBERS 

42. The resulting verified list of FTI numbers for plant species may be 

used by CE district regulatory personnel to estimate the hydrology of an area. 

In evaluating an area for which a permit has been requested, the field inspec

tor would subjectively estimate the five dominant plant species in the area, 

average the corresponding FTI numbers, and calculate a site FTI number. The 

following tabulation is an example in which only the tree layer was used for 

the determination: 

Dominant 
Species 

Swamp privet 

Water hickory 

Box elder 

Overcup oak 

Sugarberry 

Total 

Site FTI number 

Calculated Species 
FTI Number 

2.98 

3.13 

4.26 

3.21 

4.49 

18.07 

18.07 
5 

= 3.61* 

* Represents estimated hydrologic zone 
of the area. 

43. The site FTI (3.61) indicates that the area is in hydrologic 

zone III, which by definition (Table 1) is inundated/saturated for at least 

25 percent but not more than 75 percent of the growing season. Also, the area 

can be expected to be inundated at least every other year (on average). 

44. Providing FTI numbers for trees, shrubs, saplings, seedlings, woody 

vines, and herbaceous species aids the field inspector in defining the wet

lands boundary. The FTI system can be used to delimit all or any part of an 

area under consideration. This system can be easily incorporated into the 

multiple parameter approach of using vegetation, soils, and hydrology to 

delimit wetlands by simply adding information on the soils found onsite, since 

the vegetation FTI numbers also reflect area hydrology. 
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